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(54) ORGANIC ELECTROLYTE AND ITS USE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a stable, high-performance, inexpensive electrolyte minimized in impurity 
and easy to manufacture and handle to provide a long-lived, highly reliable, and high-performance nonaqueous 
battery by adding an alumina fine particle having a high specific surface area of a specified value or more and a low 
water content of a specified value or less to an organic electrolyte. 

SOLUTION: This organic electrolyte comprises at least one each of alumina fine particles, organic solvents and 
electrolytic salts. The alumina particle has a BET specific surface area of 10 m2/g or more, a maximum diameter of 
5 Um or less, and a water content (Karl Fischer titration value) of 3000 ppm or loess, and its addition amount is set 
to 0.05-30 wt.% of the whole electrolyte. The electrolyte preferably has a viscosity of 2000 cPs (shear rate of 20- 
400 s-1) or less at room temperature, a moisture value of 200 ppm or less, and a free acid quantity (neutralization 
titration value) of 100 ppm or. less. An organic solvent is formed of cyclic and/or chain carbonates, and the 
electrolyte is preferably formed of an alkali metal salt, quaternary ammonium salt, or transition metal salt. 
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H«l Om2 /s&.±^ «;«cg*s5/zm WT> §2kM 
yi^^'—m^m) t^3 0 0 Oppm 
> -e®^^;n**5«<5¥M^f*:© O. 05~30wt %T' 

[K^iR 2 ] «»?t«CD)R!ije*s^iaT 2 0 0 0 c p s 

(■r»3jiJS2o~4oos-i) i;xTr\ mmwL<7:>7ii^m 

^yi^i'-iS^fji) AS2 0 Oppm J-^ITT% « 

«?f«©jffiii^fi ("finiiS^fi) tn o oppm j^iTT-abs 

1 s fe« 2 imo^mmmm, 
X'i^^ct^^mt-r^ Bf 1 s fctt 2 Ha«® W'^m 

m^titz'ptj: < i: ^b-fiffe 5 w*^ 1 ~ 5 ®v^■rn*^ 

6 . L iBF4 St>*/*fc{iLiN (CF3 SO2 ) 2 
T-ife 5 :i i: t -r 6 l3«®#^«Mr«o 

[If 5R« 8 ] < t *) -iriCD#M?g^#3StltS 

S felilBttm::^X7^;i'»-e$. 5 c i: 4!|^mi:-r Sit* 
JS 1 ~ 7 Ov^Tn*Hr|B«g®«^«g¥jS<. 

im^m 9 ] ISsRiB 1 ~ 8 IBic® < i: ^ -fflcD w 

m 9 ie«o ^ "i; A rwiJcsfio 

[00 0 1] 



(2) 

[0 0 0 2] 

t;f^^L/Tl'«So tW^Ks LiCo02s LiNiO 
2, LiMn02v M0S2 ^©^S^Ybtl, ^Sfi^b 
tl<&iEfiBtffl^^> 'J^-^A. 'J5=-'t7A-&^, Uf^-ii^A-f 
> MS mr- § 5 j^^^Jls^-^'^^b^ S: A«B{r ffl 
^^fe';^'^7A-^)^:«^te*s#<?ff^^nT^'«•^). r^;^- 

10 ±)V • :r.v^ Y'O^liDXy ^J"^-^ x-J-^ (J, E 

lectrochem. Soc.) .^138^ (No. 3), 665 
Hs 1 9 9 l^j trtt, Mn02 fe'5V->«iN i O2 SrIE 

«B^:-r5«rt!l*s«'r§^nTl^So zin6.';f-'>A-»:« 

-5. 

[0 0 0 3] ■trylU-^CC{±7KU;^-U7-<>^M^-^>J? 

7^';^AASfflV^e,n■rV^■5o '^J^U—9(Dm^hVyX\t, 

::i:Ass*^nT^^So ^fzmi&\^fzmm^^\.X^.^n 

itx-^^tum^^-jjtK mm±it<D:jL^)v^-^-mt^-x 

So 

[0 0 0 4] *^«<|?f«iiLiPF6 s LiBF4. L 
iAsFe . LiCFa SO3 ^©7 'J ^'>Ai® 
S:«-|i*«l^jKt:«Pb, 7jc^3 Oppm JJiT, ^©ffeHS 
30 ^^«*^ippffl J-;lT©H^^7kMMbfctt^T•ffll^e5^^Tv^ 

mmm. ]istttt©>'DtL'>*-;}f;?^-h (po , ji 
5^u>*-7t^^-h (EC) > r-y^)v^i/ (r 
-BL) mcDM^mm^^^y'jm^tzit^^ hymti& 

if^^(Di>y.^;i^i]~7n^-\' (DMC) , v'ji^^-^uA- 

h (DEC) ^®iittJ^i?:ii;^7^;i'^t fctt 1 . 
2--:^p< (DME) V i^^^-TA (D 

G) . i^^f^y^y (Dox) m(D:3^-7-)i'm<Dm^m 
40 ^j\^^~mm-^mmtLx^'^:k^tji{^xj^ffimm^ti 

TOSL i-l"3r>artfel3tt> EC + DEC$fettEC + 
D M C ?l^^j«ASM§8lF^ A®. btll^IEfiBtc^-r 

{cffll>e>tlTV^S, Limb's: AS e>ECH:^iaT*@f*T'$) 

So S&PC«ii^fflfiJK$gH3!)Sj£i,^3!)^ M^^^Afig^L 
i ^fii ®SjE5tt*s;gsv ^MT* ttisEffl T' § ^5: 1 ^ t V ^ 
oB3li3!)Sife5o 

so [0 0 0 5] «)||EtJgi;bTtt, 7>y^l^7-:t>?£W 
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fe•St:C^oS4lA^e>^^F^T•ffll/^6^^T*5t)^ LiPFg 

mm^)^'!? Ai&it'^mmiz^mx'&?> h f stj^^osi^ 
v'^o:>mmm^^^-t?>o h Fst>*^©^m{i l i 4> 

i^^*^3|i4Mfii^ ^<b«j]Effii:SJ5t;u> L i FStlK-^7j<^ 

^#j4m<!?tiMaj§4'o H F ^&<Dm±. issi^o^e;^ 
[0 0 0 6] :in^mmmmmvts 

^;WbAsftJi£rS^{cff ^^t>tlTv^s*^ :t >ea»jav 

Mq^s - 9 8 2 6 z^^mzu-^mmmm^i^^) ±-^t 

v^o 1 9 9 7 ^3 ^m%it^w,^mm¥^ 

m 1 A 2 1 {ztt. L i c 1 04 m^mmmmiza-T 

)v=.i-t:^mtzmimLfzm^<Dm^ifim.^^nT^^?>o 

[0 0 0 7] 
[0 0 0 8] 

[SS*«¥?*-rSfc<6®^|g] *^B^#e><4±t3^{C 

Si^^iKict^wufei^^. ^m.mmimz^ttmmmxi&^ 
yK&cD^^cDTjui-rmiL'f-^miiu-r^zitizi.f)^ m 
mm^<DT-m<m^i&mx^^^^^(ti±X' ^^zt^^ 

^i>amx^?>zt^^mLrzo nizT)i^s.i-m. 
mtT-yryt(Dmmmizx*). mmm^po^ti^^y 

^SbjK ^ fpj± $ -y- 5 d i: AST- ^ 5 c i: ^ l.tB b to 

[0 0 0 9] B\it>^mmit 

(1) i:t-fl©7';i/ 5 i: 

0m2 /g&L±, m:mifi5un «T, ^7jca (A-;!/ 
7-f >;'i^-\'-?g^ffi) *S3 0 0 Oppm WTT'^ti, ^© 
i^*PM*s«^r«±i*© 0. 05~30wt%X-feS 



(3) 

(2) mmm<Di^m.ifimux2ooocps (ruM 

]K20~400s-i) iUTT\ mitcDTk^fB 

^-f >>'>^-?iS|^tt) AS 2 0 Oppm tATTN mmr&(DM 

mmm. (fp^m^m) a^i o oppm i:kTx^?>nm 

( I ) tmcD^mmmmo 

[0 0 10] (3) T)Uli-mm.m.7-*^6 0 0^1 2 

0 o'cxmm^ntzr-Tji'S.i-xh^zi^^miLt 
-rmm (i) (2) tBiE®*^is»^to 

10 (4) Y)iKi-mmiL7-t^6 0 0-^1 2 0 o'cxmsi 
m^ntzTji:^ ^)^m/T;ui-<yAm^mtmxh?> 
zt^mLttmim (d ^tzn (2) iBie®#«s« 

( 5 ) TJl^^ i-^m.%k=?-tm^B%iL=?-m 0 . 1 /zin 
0 l~5//in T'fe.2)di:$r!f*6ai:-r-5mli3 (1) ~ 

(4) <D\^rtiti*\z%m(o^mMmmo 

[0 0 11] (6) mmm.m.t^7))yii^)^m^. 

n ^A^e.a(Snfc'>^<i:t>-llT-fe-5Hfi8a (1) ~ 

(5) (o\^-rnmm<DMmmMmo 

•( 7 ) < h^-mcDrnmn^ifi l i p f e 

tfel4LiBF4 St>*/*?tf±L iN (CF.-^ SO? ) 

2 -eifeSdi:S4tg!ci^t- (6) tm(Dmmmm 

Mo 

m^m^^7.7-)mx^^zh^i^h-ri>mm (i) 
~ (7) (D\^rnimz%m(DMmmmmo 

[0 0 12] (9) mm il) ~ {B) tmoypti.< 
(10) AfiirSf5Si:bT';5^'i7A. U^^-i^A^, 

i:t-o©#J|i4*fflv>S'i:«:^i:-rSMtB (9) 13 

(II) IE«S?StlHJ: bTai|«1f iS^^-^^ ^«^b 

^mimm^/^tz\t.mMtmt-<btiL^tm^m 
v^5^^:5&#s^i:■rsBul3 (i o) tm(D^)^^i^jh- 

40 [0 0 13] 

[^mcDmmmm} ^.TiZT^mn^wmizmmr^o 
[ 1 ] 

(i-a) ^mmm. 

^^m<D^mmmmizmf^^^-^mm!t}^tLxii. mmm 
m(Dmmmm<. ^m-rimn.it^m^izmmm^-^ 
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;L' tTD u K N - If trn u K ym<o^mm<t^ 

CO 0 1 4] (1-b) mmnm. 
^mmtD^mmmmizm^^^mmmm^o^m^mi. mm 
(DmmizML. i~5 oag%Aw*b<. 5~3ofi 

[0 0 15] a^tffl0 5«||?HlM®li«l±4tt|5S^^ 

CF3 SO3 . LiN (CF3 SO2 ) 2 > LiPF 
6. LiC104. Lil. LiBF4, LiSCN, 
LiAsFe ^ NaCFs SO3 s NaPFe s NaC 
IO4. Nal, NaBF4 , NaAsFgs KCF3 

SO3 . KPFe > K i^©t;i/*';^«^. (ch 

3 ) 4 NBF4 #©4il7'>^-'^A^. (CH3 ) 4 

PBF4 m(D4m^-:^t^-^Am. Agci04^©3i 
[0 0 16] ^mmm.mizmi'^^bmmmmmtLr 

SflS^{bjl5c«{4©*>©?&ffli^5:ii:{r=tO> i««Es 
]a§S©m*5ff 6tlS©T-ifSLV^o {ie^T> 

U ^feJSH A5i£:>g i: ^ S o ZCDTJli^U ^MMom 
mtLXit. m^i£. LiCF3S03> LiPF6> 
LiC104, LiBF4, LiSCN, LiAsF 
6 , LiN (CF3SO2 ) 2 > NaCFs SO3 . L 
il. NaPFfi. NaC104. Nal. NaBF 
4, NaAsFe, KCF3 SO3. KPFfi. KI^ 



(4) 

Jg4)U5=-'>A^*sfflV^6nSo ^©4'T\ LiPFe ^ 
LiCF3 SO3 V LiBF4^ LiAsFg n LiN 
(CF3 SO2 ) 2 m(Dy ^ymmT~:t>^^'b(Dti 

i:V>d;^T-JfSb<^ LiPFe A^lttCjif* b^^. 

[0 017] n-c) Tji'^^mw&'i^ 
mmm^<DT=.:t ytommm^M < > -y yimm. 

iltt:*^3r>®mM*i«'>^-i±5 •) *^:r>® 

as«-^ i!a«7kAS{£M$nfe«fflatt©i^i^ * © t -r s 

«(WT-«rt©^!i^T'i±'fe<. m^b^^^^f^© 
^|l6tI^ mz U^'^7A«rte«©#7j<IST-fflv^S»^{cii 

^ffT-*> ^mtLxmm(Dm^^?kmx'^?>o 
[0018] mnmii^(D^x-T)i' s. :^?^m.m'fity u 

^4AS/J^^<. T-;r>i:©fflS<'Pffl3!)S;*:^ <. 

ffitt*) ^ < > «^^b^e<]$^tt^^m$f T-#«?e#fiT- 
[0 0 19] ^rzTfu^i-mmnT-msntmzy^i^mm 

30 ^b-^i:©M^^ttAS;^^^fc»^ LiPFg ^CLi-f^i- 
i^Si:bTmrt©*?-:r>«il^S 
|p]±^-li-?.'J:*5T-^s «fte©«»^t#f-fe&aftST-^-5o 
SfeL i'T;r>«?lfe#©L i«vtetc«i-e©^fllS*Sia 
<s lg'r;*->fe?»)ei:*5LiPF6 , LiBF4 , L 
iN (CF3 SO3 ) 2 ^©7-J/*IFJt«?MiSAW^T• 
ffloe)nTi/>S*s, c:ne)(i®fi?it4'T-^3'fl?b^t-<^ 
3i«i^i:bTHFAs^Mf>:Mfctl^n. a«K^««?r«> ^ 

[0 0 2 0] *^b^©7';l. = :M^SS^^-T©*f*fi?iJi: bt 
tt^ Sffii*^ mffl»^Ofi^©MST-ffe.txSas /?. 

7 MAI 2 O3 Wm-"^. ^tl6i:L iJS2?©§fI^^ 
i^i:^S^&$-fe!-feLiA102 ^OiT)\^X^^^'^m\:. 
Mm.^t'^mihti^o :i©'4'T-Jt*tffl«A«;^t<, Si 

-f K-C. ©filfflxMUA-S 8 0 5«?©7SAl2 O 

50 3 oana^^L i A 1 02 tK ifmmmmmmm.\m. 
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[0 0 2 1] mmm(D^yr>&m^. ^y^yi^mni^m 

b<> BET^fl 0■2/gJ^_hcD^,®ASfl|^^e,^^, SF* 
b<(i5 0m2/gj(it±O*)®ASffloe.tiSo ^tz. 
It'i^^^^mm^LKs 5>umJ-:ITs MSb<ttl>aiii 

0 . Objuni tiTT-««f*®;*c# AS 0 . 0 1 /fm ~ 5 
[0 0 2 2] 7;i-^:MSS^m?CD^*DS{i^-r^?)i:# 

i±> *^«Pr«{::^ UT 0. 05~30wt %JilTT-fe 
t), 0. 5*^^)2 Owt%©|eH*si^^c^!fSL/V^, 
[0 0 2 3] *^Bj07';i'^:f-m«?tt#m^M{^ 

mtzx^rmta^ifi. 2 0 o~i 2 0 cccDiEH-r-a^ 

3 0 0 Bt^fMSff < . lajSi: LT(i 6 0 0 ~ 

1 2 0 o'C(Dmmtmiz»^ bi^o iB(®siiafi{±T'#s 

e{tiSV^;5*sjf^ L^^,^A^ 1 2 0 O'C^^^Sil^ t;!/ 

H:*^)-Offi!S«^&B)5±-r5^, 3 0°CJ.ilTO» 

^bv^o ^cDJ;a{cb-riWilibfe7;i'^:MF.»i^cD 
^7XSS:*-;U7'f •;''>-\'-j£r-^fibfc®^, 3 00 

[0 0 2 4] ( 1 - d) «)?¥r«©^7j<S^ 

-jp^^m(D^mMmm(D^7Kmt^2 o oppm j^^t 
7>f «;'i'-\'-?»^fit) mmmmifi 10 oppm t^T 

(^•inSS^fl) i?^b<tt^7Kffi*S5 Oppm Jii 

m (4'ln}j«i&fia) L i -i';j->a?tfel?®^^7X 

[0 0 2 5] *|gn^©T;b^:f-y.»ii--As^»n^ 



(5) 

ne>-\ffl^?Ss M^&^f^^^t < <7&:!5»$b<'ii>o 

5o bfe*s^T*l6B^O*«J«^r«©«5]K{i^©-e2 0 
0 0 c p s WT ([Hl«i!iJSftT-0-r jiJK*s 2 0-40 
0 *W$b<> 1 0 0 0 CP stiT*5^e 

t5fSb<. 5 0 0 CP sWh"*s^e.{c^FSb^^o 
Id [ 0 0 2 6 ] [ 2 ] S?t!l 

##*sft<. mt)mb«?5itAS;^t<^ ^±^&mmr± 

ffl-r€.::i:W^1^ii. Bl^PcD:^ffi(i4; ^)S31-r?)C:i:/f)«T• 
u (2 -a) ft® 

U ^feH -f > 5: 1- U T- i: T ^ (Si^f bjirc«{u 
u 5=- 'i' A^feBfe s V M± i; ^ -i' ^ - >i7 A u 

g^-'^A/iS^^. U^">A/T>5=-^r>-^^#©U^'i7 

j^«*r3|f4*)Li'r:t>&P&S£bfcJ®^fi|gfb 

Ttt. ?c^MI8^ Ajims affirSHIS, 

Hj^n-^;^, :4^U7'-lrX CeOx 

[0 0 2 7] (2-b) M 
*^Ba®«ft!jCD«^(3*5l^T> lEIStl^^lgfbt). ^feJS 

if^y-ffy. ^fb>'N':'--:^'i'A, i?fb-'>'!r;K i?fb^'; 
y^ymcD^mmitiUd. m^u-^T-'y, mt^-^y. 
wnt/'^i-v^h.may^mmmitmt. b < ^ i^c^fbv 

>:^J>. gifb-'yiTM Sffb3y^;i/ha5FAS^^fi, jffli® 
Ei:l>^frr<A^6§f^bi>o 
[0 0 2 8] C®li^©^Hi?fb!i)^^PeSi{b^&Mii 

2^. 5 7 4H, 1 9 5 4^F-j {cffiiffi$nTi-^€>J;-5 
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«flS®MiiB${C. mm. Lix C0O2 ^Li 

xMn02 ^o)mx-hi7tm^^mmim$>?>\,m±m 

mm. mmt'^ff}izLi^:t>^mx-t^:^m'p. 
mmrM4: 35721 5^};f3ii4^nTi,>sj:otc. l 

±2 CO3 l?©^i:^Ja^<bti<&7S^. iDlSM-rsc 
[0 0 2 9] $fc^©JT% 5^M(Cb^l^i:l^•5iST•^4^ 

7 7 :c - 1/ >syt-e©il^f*. 4^ 'J h:n-;i/Syt^cD^ 

f;tS^«*4i:l.Ttt. JRmmms Ajg|l$S> SWP?illSfis 

[0 0 3 0] "(2-0) mmit 
mmi^a:mi'iRm^xmmt'^mzm:k{^t^h*). x^ 

[0 0 3 1] 

mmw-xsb^. mm^<Dmm%it^m=¥-<Dmim 

li^TxM\iL(D-iLmhm.'t^i:iht^X^. a'.:^ffiEE*5iSi 
[0 0 3 2] 



(6) 

[0 0 3 3] [^SSfi^Jl] 

Ki- UA58 0 5 (mmm^mo. os^m, ¥±9- 

mi^mi. Sum. BETJtmaSlS 0m2 /g) ^ 

x%^. n%f^x 1 0 0 0 °CT- 5 Bffuwniftf^. 

^T-gji^- 6 0 °C®T;ur3" >#iati</D - >^7t< -y ^ ;^ 
^StT-^}^bfeo C:©UA5 8 0 5®^7ka 

6 0 Oppm T-feofco $fcflfy!!tS'^©BETJtaS«Ji 

7 5m2 /gi:^-^J^i^AS^8^o-Cl^feo 

[0 0 3 41 mmm 2 ] 1 xmmLtzmmu 

A5 8 0 5 0.33g. i^ai^;!/*-:^^- h (DEC) 4. 
0 g. Ji^b>*-7tf^- h (EC) 2.0 Li PF 

©^TkM (*-;U7'f •y->i'-ife) i±2 Oppm T-fetj^ 
aigS^ (HFgiflL) {i2 0ppm ilkTXtb^tz ((fWnS^ 

20 s) o z<Dmmm(D2 5'c. -i 0''c-e©'f;r>fEaSjK 

0 X 10-3,1. 5 xlO-3s/cmT-S)^fe« ^Tz. OteftSJS 
lfr-©ttiSI±S?a (2 S-C) T-40CPS (380 

[0 0 3 5] [IIM0IJ3] 

>i7A:^dr-y--l' KC (ilS^lii^gO. 0 1 S^m. ^±S- 

im.=f-imio. lum (sEMig^) . BETitmmm 

1 0 0m2 /g) ^:k:%fp. mn^X 1 0 0 0°CT 5B# 
30 ma^m. KS©ttffiT-@;S-6 0°C©T;t'=i>#H^ 

-r>/=,3r:^r-y--l' H C ©-g-Tkft 7 >y5/-\' — 
7jc^iB!i*^ST-«iJ^Lfci:Z5, 7 0 Oppm T-feofeo 
iftmS'^©BETit«®«tt8 5m2 /gi:-^-^ 

[0 03 61 \.^mm^^T)^^\±mm^h\.x^}k 

5 8 0 5 ©^^ D \:.Wm\ 3 xmim\.tzT )\y \ - -i? a^i- 

H c 5:0. 33 giiin u fe j-:ii'Mil^l!W 2 }l nmz u 
*^««i«4M^bfco ci©«)l¥?ft®^7Kffl (*- 
40 'yi/-\'-}*) Ji 1 5ppm X^-ofz. mmWi (HF 

^») tt2 0ppni uiTffetpfe (pfi^nffixeai) o ::©« 
)?¥r«©2 S'C. - 1 0°CX CO '{:tyim!Sl^-< ^f-y 
>;^^i^^T»J;^Lfei:C5^ ^ti^n, 6.4 xio-3,i.6 
X 10-33/ cmT'ifeofc, Sfc. [HHK*!i«EStT-©*fej8P« 
S?a (2 5°C) T-48CPS (3 80 s'l) XSb-otzo 

[00 3 7] [mmm 5 ] l i p Fe izix^xm-y^itm 

M«?tiiy b-KLiBF40.50gffll^fc tii'MiS^M^J 4 

tmmizLx. ^mmmm^mtzo ^(Dmmim^Tkm. 
{i3-)vy "jy^v-m) (i2 5ppin xp)-j>tz<, mmM 

50 (HF1^@) l±2 Oppm IXTXi^r^tz 0\>mm^m o 
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t:--y>:^m^rm^btztc^. ^ti^ti. 3.8 xio 

-3.0.8xlO-3s/cmT-$>-pto Sfe, Ilte*5jgltT-CD 
JtejStt^jS (2 S-C) 43cps (380s -1) ffe^ 

to 

[003 8] immmei mmmsx-mmLTcimMT 

)l'5.=:r^A::f^V^ HC 0.33 7*n 

-b (PC) 3.0 r-zr^;i^5'^hy (r-BL) 
3.0g. ^*{bfig«!lSii7^h7i5^;i/T>^z^<i7A7^h 

^7;i/;tU/}fl/-h( TEAB) 0.80g*7';i'3>»ia 

jSffl#7KS (A-^U^^ -y^^-^'-^) tt7 Oppm T-fe-:5 
&o (HFtSm 0:2 OppmJiiT-Tfife^fe ("fW 

o :icommi^(D2 5°c, - 1 o'CT-cD'i'^rve 

12.0x10-3,3. 0xl0-3s/cmT-a&^fe<, Sfc. H] 
te*SSStT-®*5itH:SS (25'C)T120cps (3 

8 0 s-1) r'$>-3tzo 
[0 0 3 9] [iejEfi^J7] 

UA5 6 0 5 (i^aiia^gO. 0 5/zm, 

8xim. BETltS®«6 Om2 /g) ^ 
«mi»;PT-7 0 OoCT-SBtP^jD^V^s ^-SOtfiJi 

XtU MU^-^^^i^fzo :i©UA5 6 0 5®^7jC»* 

OOppm T-$)-pfco $fclB«^OBETJtmffla®^ 

[0 04 0] [iijsfi?!i8] ^flajT-r-MSibfeisiiiaau 

A5 6 0 5 0.66 g. S^^f^^br^j-d^^- h (DMC) 
2.0 g. DEC 2.0gs EC 2.0g. fii^fbfiKMLiP 
Fe 0.60g<Sr7';urf>#HM'f, S©Ti<M^U « 

I'-sfe) tt2 5ppm X-^-otzo (EF^W) tt2 

Oppm JilTT-J&t3fe (tffniS^iS) . ::CD«^M®2 5 

m^i^tzt:!^. ^n-etls 6.3 X10-3.1.5X10-3S/ 
cmX'ib^tzo ^tz. [B\m^AnfX-(D'i(^&it^& (2 5 
•C) T'SOcps (3 8 0S-1) X'^-Dtzo 

[0 0 4 1] immm9'\ 

<=iy?;vh^'J5f-'i'AIE®®S3g>llg£DL i2 CO3 

i:24goco3 04 ^^<m^L. mmmmn.T. so 

0 °CX' 2 4 Bf ftSJiaflfv'^, -5 cii:(cj;t3LiCoO 
2 )ia*4f#fco c:®LiCo02 *^*t7'-b?-l/>7'v 
•y^, ;}f';7-y{btf-'JT-*>$:llffiit8 : 1 : 1 T-}g^ 

>'Ut^»6j4i^^fef#fe„ C«)i|aBKtl&*<J2 5>wm©7;i/^li 
±t:, iKil 8 O/zmOP^tC^^figSbfe. 

1 0 0°CT-2 4ihWD^a3?^-rsci:(rj;»). 37N- 



(7) 

f 1 4iiim0 ( 1 1 5mg) CfT^^mrifeffl^IE^i: bfco 

[0 04 2] immmio'i 

<mmnm(Dmm>McuBmm (:mi}^m) . mm 
mm^mm. (Bawmx m) m ^mmmm o.3/zm. 
¥^mi& z.oum, 2 7 0 o'cmms,) > 7 

{btf-';5^>0«Mtb 8.6 : 0.4 : 1 . 0©Jg-&i^tCii»iJ 
fzo dOlSfigi^Si^l 5//m®ai®±{C. iKl2 5 0>um 

ojp^tM^SfigSbfco ^e>t^ iis^i 0 o'c-e2 4B#H 

C:CD'>- h?fe:Jf>^f 1 5iiim^ (6 2mg) {CjT&t«flb 
ffl©ftMi:bfco 

[0 0 43] Lmmm 1 1 ] 

<hi-i:^y-^mmo:>m.^>T)v:Symm%^u—:/ 
4f'yi^.7|*)T\ ^SSfiJiJl OT-^jiibt-.^lft.*^^ (1 Sinm 

4>) \zmmm2xmm.\.tzmmm (ua 5 s o 5/l i 

PF6 /DEC + ECI^) Sr^g^-y-fe. C®|Rf&A® 

±{3MibfiEK#'J:tU7^ >x''f <>adf-5;^7^';i' 
A:7^^':^^7' (ffl?L*i^6 5%. J»s!^2 5/zm) 
!o «fiJ2T'P«!btW?r«^ga^-&fc*>©£li5!9^t)-li-^ 
^e>C|ISE«^9fS8iiibfc=i7^;uh^U5=-'^7AiE«B (1 
4mm0) {-|ISlgfi?iJ2T-^Mbfe«lllf«^^S^-a-fc*. 
©Sft5!3^t)■e■^ 20 16:3'f>Mfe (iag2 0mm. 
m^i-l. ^ mm) ti^gi b> ll$S/^fb=37 VI/ L i 

-(y^ry-D^ymWrnz, 

[0 0 4 4] ^IcOmSr. ft»;«E2.75~4.1 V. '1;^ 
0.77mAT-36ia«S:^3gbfe^c:5. ft;*;^!t«§S{il 
1.0mA hTN gfi*S5 0%{C«/>^5*T*®-y-< 
*^(i7 1 OlHlT'fetjfc, :i®«rtbS:> -f^t!;«E 
30 2. 5 ~4.2 V. «»ffillmAT-5t|[!(«<fe^bfei:C?>^ 
ft;*;fflI«^fittl0.5mAhT% SaA^S 0 %{CM'>-r-S 
ST®t'-'f i^;i'^^li6 3 OIlT-feoto 

[0 0 4 5] [.mmm 1 2 ] 

<L i^":t>-i*ja;rte©Mji>ll5Sfi?iJl lT•ffl^^fe«)5? 

^^J4T'iraSibfc«^M (T;i/i^'^A 
3r^-!t-f HC/LiPF6 /DEC + ECIK) SfflC^fe 

JW^ttiiSEfi?ij 1 1 hmmoismx 2 0 1 esiiRis/^^b 

37N-;i/bSL i-i';t>n'r >«?tb^f#fco z.(Dm^^s 
f^«;«JI2.75~4.1V. ««t0.77mAT-3teiJc«S:i^bfc 
^0 a;*dft«^ftttll.3mAhT% ^ftA«5 0%fc: 

M'>-r-5ST-Ot'-l'^;i/^d^tt7 8 OEffeofec * 
fe^ ^®«^t6^^ fti)«E2.5 ~4.2 V, m«£llmAT- 
^)&m^mM\^tzh:L^. S;^«§Sttl0.8mAh 
X. ^fi*S5 0%t:«'>-r5*T-O-9--l'<5';i'»^0:7 0 
0[n|T-^-p/i. 
[0 0 4 6] 

mm. T)\^^±jm^^^^H. M^yf>&i^&X'i3^ 



»■ 
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